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surface has a surface upon which said nucleic acid array is prepared- Support for tho amendment 
cujv be found-, for example, at page 4, line 29 to page 5, line 2 of the specification. 

Claim 1 has also been amended to consistently use the term "support' 1 , rather than a 
combination of "support" and "substrate' 1 , 

Claim i has further been amended lo recite thai the surface of (he support is maintained in 
a vertical position or within about 30 degrees of vortical during at least step (b) or(c)» as well us 
rceiie that the roialoci aupporl has a different position relative to the support in tho prior attaching 
or biudiny $.tcp and that at least one of said attaching or binding stops occurs after said suppon is 
rotated. Support for the amendment con be found, for example, at page 1 7, lines 14 to 27, page 
?AK lines 1 to 8. and Figure 1. 

Claims 2 to 5 have been amended to replace the phrase "said rotating is conducted" or 
"said rotating' with "said support is rotated" for consistency of language. 

Claims 0 and 7 have been amended lo replace the icrm "interface" with ''surface of said 
support", which finds proper antecedent basis in Claim 1 ■ Claims <> and 7 have also been 
amended to replace tho phrase w said rotating" with "said support is rotated" for consistency of 



Claim 7 has hecn amended to explicitly recite that the square planar silica chip has four 
veriices, which is an inherent characteristic of all squares. 

Claim 8 has been amended to correct a typographical error. 

Claims 9 to 1 3 have been amended to replace "formed" with ^synthesized". Support for 
(lie amendment can he found in lines 16 to 18 of Claim 1. Claims 9 to 13 have also been 
amended to replace the phrase "different nucleic acids" with ^nucleic acids 4 ' and a clause reciting 
lhal each of the specified nucleic acids is different from each of the other specified nucleic acids, 
in order to provide consistency of language. 

Claims 14 and 15 have been amended to recite that each separate known region has an 
area aflcss than about 1 car or less than about 1 mm 3 . 

( ) I >j ec I )£)) J o_Cl ai i n,8 

Claim 8 is objected to because "vcrlices" is misspelled. The claim has been amended (o 
correct the spelling, Withdrawal of the objection is respectfully requested. 



lajuur;-t'»c, 
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Rejection of Claims 1-15 Under 35 U.S.C. <? 1. 1 2. Sec ond Paragra ph 

Claims 1-1 5 arc rejected under 35 U.S.C, §112, second paragraph* as being indefinite: Tor 
fiiUiiii> lo particularly point out and distinctly claimed the subject mailer which Applicants regard 
us the invention. Applicants will respond to the rejection according to the subheadings' used by 
the livuniiier, 

A. '( he Hxumincr sialcs Claim 1-15 are indefinite because Claim 1 is drawn to a method of 
preparing a nucleic acid array on a support, but (he claim docs not recite method steps of array 
preparation and docs not result in n nucleic acid array on a support. 

The specification defines a!) "array" at page <l, lines 5 to 1 1, as an intentionally created 
collection of nucleic acids which can be prepared either synthetically or biosynthclically. A 
"nucleic acid 1 " is defined at page 4, lines 1 1 to 28, of the specification as a polymeric farm of 
nucleotide* of any length. 

The method steps of Claim 1 clearly result in die preparation of a collection of nucleic 
acids atiaehed to a support. Thus, a nucleic acid array is prepared on the support. Claim 1 has 
* been amended in step <f) to recite that a nucleic acid array is prepared as a result of the method 

B. The T^aininer slates 'Claims 1.-15 are indefinite because the recitation of "the surface of 
stud substrate" in Claim 1 lacks proper antecedent basis, 

Claim 1 has been amended to recite in the preamble that the support has a surface upon 
which said nucleic acid array is prepared, which provides proper antecedent basis for "the surface 
of said support." 

C \ The li\amincr states that Claims 6 and 7 are indefinite because the recitation "said 
interlace'* lacks proper antecedent basis in Claim 1 , 

Claims 6 and 7 have been amended to replace "interface" with "surface of said support", 
which finds proper antecedent basis in Claim 1 , 
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1). The Uxaniincr stales that Claim 8 is indefinite because the recitation **one of the four 
square vertices" lacks proper antecedent basis in Claim 7. 

Claim 7 has been amended to explicitly recite that the square planar silica wafer lias four 
vertices which is an inherent property of any square object. 

11 The Examiner states that Claims 9-13 arc indefinite because the recitation '"formed" lacks 
proper antecedent basis in Claim 1. 

Claims 9-1 3 have been amended to replace "formed" with ''synthesized", which is recited 
inChim I and provides proper antecedent basis for (Maims 9-13* 

F. The l**nminer stales that Claims 14 and 15 arc indefinite because the recitation "each 
diiTcrciu nucleic acid" lacks proper antecedent basis in Claim I . 

Claims 14 and 15 have been amended to recite that "each separate known region of the 
support" has an area of less than about I cm 2 or less than about 1 mm 2 , for which proper 
antecedent basis can he found in Claim 1. 



Applicants have- thus addressed all aspects of the rejection made under 35 U.S.C, fi I ! 2, 
second paragraph. Applicants submit that the claims, as amended, even more distinctly point out 
and distinctly claim the subject matter which Applicants regard as, the invention. Reconsideration 
and withdrawal of the rejection arc respectfully requested. 

I^cjion pf Claims 1-6.14 and 15 U nd er 35 U.S .C. g' 103(c) 

Claims 1-6, Maud 15 arc rejected under 35 U.S.C § 102(e) as being anticipated by 
Gamble, cf al. (US, Patent No. 5,981 ,733; Reference A). The Examiner states thai Gamble, at 
al,, disclose a method of preparing a nucleic acid array on a support-encompassing all offhe 
recitations of Claim 1. 

Gamble, ct al disclose an apparatus for the automated synthesis of molecular arrays on a 
substrate. The apparatus includes a jetting device, a reaction chamber to dispense reagents used 
in the synthesis onto the substrate and optionally a wash station, A positioning system is used to 
move the substrate among the jetting device, the reaction chamber and the wash station. The 
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positioning system can he capable of rotating the substrate parallel and/or perpendicular to the 
surface of (he substrate. 

Gamble* ct <il , however, do not disclose that the substrate is rotated such thai the rotated 
. substrate has a different position relative to the support in the prior attaching or binding step. 
Although' Gamble, <v al may rotate Ihc substrate between attaching or binding slops to facilitate 
movement among the jelling device, reaction chamber and wash station, (here is no disclosure 
(hat the support is positioned differently in sequential attaching or bind big steps. The claimed 
invention recites, inter (dit/, (hat the support is rotated around an axis perpendicular to the surface 
b\ an amount of from about 20 degrees to about 180 degrees, with the rotating being done prior 
to, coincident with or subsequent to at least one of the attaching or binding steps, whereby the 
rotated support has a different position relative to the support in <hc prior attaching or 
binding step, .See Figure I of the subject application for a representation of different positions. 
Thu.% Gamble, ct al do not teach or suggest all of the recitations of Claim !, as amended. 
Reconsideration ami- withdrawal of the rejection are requested. 

Injection o f Cla ims 7 and f X UnderJ 35 U.S.C ^.,1 03(a) 

Claims 7 and 8 are rejected under 35 U.S.C. § [03(a) as being obvious over Gamble, ct 
al iu view of Buss, ct al (U.S. ! J aTcnl No, 6,440,660; Reference C). The Examiner states that it 
would have been obvious to apply the square planar silica substrate of Bass, ct al to the substrate 
of Gamble, ct al based on its well known .use as an array substrate. 

As discussed above, Gamble* ct al does not disclose that the support is rotated such thai 
i( is posjhoned differently in sequential allaohing or binding steps, Bass, at aL do not disclose 
ihai the position of the support is altered during the attaching or binding steps of preparing a 
nucleic acid array- Therefore, t3a$y, ct al: do not remedy the deficiencies of Gamble, ct uL, and 
Claims 7 and 8 are not obvious over Gamble, ct al in view of Bass, ct al Reconsideration and 
withdrawal of the rejection are rcspccL fully requested. 

}i Qieci ion (>f Claims 9- 1 1. U nder 3 S_U.S,C._10^aj 

Claims 9-13 are rejected under 35 U.S.C. § 103(a) as being obvious over Gamble, et al . 
in view of lircmian (U.S. Patent No. 5,985,551 ; Reference 13).' The Examiner states that ii would 
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have been obvious to apply tho high density array teaching of Brennan to ihc army of Gamble, ct 
uL unci lo (brm at least 10, 100, 1000, 10,000 or 100,000 different nucleic acids on the surface of 
t(v support. 

As discussed above, Gamble* ei af, docs not disclose that the support is rotated such that 
it is positioned differently in sequential attaching or binding steps. Brcnnan -does not disclose the 
position of the support during preparation of a nucleic acid array. Thus, Brennan does noi 
remedy ihe deficiencies of Gamble, etaL, and Claims 9-13 are not obvious over Gamble, et ai in 
view of Brennan. Reconsideration and withdrawal of the rejection are respectfully requested. 



In view of (ho above amendments and remarks, it is believed that all claims are in 
condition for allowance, and it is respectfully requested that the application be passed to issue. If 
the i'lxaininer feels iliat a telephone conference would expedite prosecution of this case, the 
Kvnininor is invued to call the undersigned at (978) 341-0030. 



CO NCLU SION 



Respectfully submitted, 



HAMILTON, BROOK, SMITH & REYNOLDS, P,C. 



Registration No. P52,8S3 
Telephone: (978) 341-0036 
Facsimile: (978) 341-0136 




Concord, MA 01742 : 9133 
Dated: „, , 




Receivedfrom< 1 978 341 0136 > at 6/9/03 4:09:37 PM [Eastern Daylight Time] 



JUN-09-2003 MON 04:00 PN HBSR 

A 

OS>/87K6|n 

MA RKED U P V HRStON OF AMEND MENTS 
n*iiUl Amcndmc ms Unde r 37 C,P,R. C U 2 Uc»n(i i) 

1 . (Amended) A method of preparing o nucleic acid array on a support having a, surf ace upon 
which s uit] n uclgjc acid a rray is . prepared , wherein each nucleic acid occupies a separate 
known region of the support, said synthesizing comprising: 

(a) activating a rcL'ion of the support; 

(b) attaching a nucleotide lo a. first region, said nucleotide having a masked reactive 
site linked to a protecting group; 

(c) repeating steps (a) and (b) on other regions of said support whereby each of said 
other regions has bound thereto another nucleotide comprising a masked reaciive site linke d 
( link] to o protecting group, wherein said another nucleotide may be (he same or different 
from that used in slop (b); 

(<1) removing the protecting group from one of the nucleotides bound to one of thy 
regions of the .support to provide a region bearing a nucleotide having an unmasked reactive 
silo; 

(e) binding an additionnl. nucleotide to the nucleotide with an unmasked reactive site; 

(0 repeating steps (d) and (e) on regions of the support until a desired plurality of 
nucleic acids is synthesized, each nucleic acid occupying a separate known reinon f regions] 
o f the jjtnpponjJici^hy preparin g a nuclei c .acid array on said support: 

wherein the surface of said &tpporl [substrate] is maintained in a position which i.s vertical or 
within 30 degrees of vertical during .a Ucast step fb j or (el. [and] 

whea cih the support [substrate] is rotated around an axis perpendicular to said surface by an 
amount of from about 20 degrees to about 1 80 degrees, said rotating bemg done prior 
to, coincident with or subsequent to at least one of said ahaching or binding stops, 
ivh.Qi:^^^ has a diff erent posit ion relativ e to the sup port in the 

prior attoclri ntr or bind ing step, and 

>Vlierjci a jJLlsiLsLonp. of sa it Laiiadimfi' <K 
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2. (Amended) A method in accordance wilh claim 1, wherein said pup port is rotat ed [rotaiiny is 
conducted] prior to, coincident with or subsequent to at least 50% of said attaching or binding 
steps. 

3, (Amended) A method in accordance with claim 1, wherein .said suppor t is rotate d (rotating is 
conducted] prior to, coincident with or subsequent to at least 80% of said attaching or binding 
8 1 ops. 

*1 (Amended) A method in accordance with claim !, wherein said supp ort is . minted [rotating is) 
in an amount of from about 75 to about 105 degrees, 

5. (Amended) A method in accordance with claim K wherein said sup port is ro tated f rotating jk| 
in an amount of about 90 degrees. 

o, (Amended) A method in accordance with claim 1, wherein said su rface of sa id support 
[interface] is vertical or within about 10 degrees of vertical and said supports rotated 
f rotating i$J in an amount of about 90 degrees. 

7. (Amended) A method in accordance with claim 1, wherein said substrate is a substantially 
square pktimr silica chip h aving four vertices, said surface of said sup port | interface] is 
vertical or within about 10 degrees of vertical and said support. is iT rotated [rotating is] in an 
amount of about 90 degrees. 

8 (Amended) A method in accordance with claim 7, wherein said substantially square planar 
silica chip is held in a vertical position with one of the four [square] vertices [verticics] 
pointing downward. 

<X (Amended) A method in accordance with claim I, wherein at least 1 0 [different] nucleic 
acids arc synihe^cd [formed] on said surface MKjjwherein each .o f said 10 nu cleic acids is 
iliffwt^ 10 nuclei c acids, 
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(Amended) A method in accordance with claim 1, wherein at least 1.00 [different] nucleic 
acids arc syuLJiesi/ocj [formed] on said surface a nd whe r ein each of said 10 0 n ucleic y cids is 
d j flci vnt Ir on \ .each oil icr of sa i d 100 n y ol eic acid s . 

{ Amended) A method in accordance with claim 1, wherein ill least 1000 [different] nucleic 
neids are svnt.hcsucd [formed] on suit! surface and wh erein ea ch of said 1000 n u cleic ac ids is 
,d if f e renl f ro m eacJiCit { icr of sa i d 1000 nu cleic aci ds, 

(Amended) A method in accordance with claim 1, wherein at least ) 0,000 [different] nucleic 
acids are syntliesi/cd [formed] on said surface an d where i n each o f sa id 10,000 miclcicacids 
is different frqrtycaph othe r of said 1 0,0 00 nu cle ic acids , 

(Amended) A method in accordance with claim I, wherein at least 100,000 [different] 
nucleic acids arc synt hesized [formed] on said surface and w her ein eac h of said 1 00.000 
I?! 1 ? ! C i * L si£k' 1 i Wlifikren t fr om eac h other of s aid 100.0 Q O nucl ei c acids , 

(Amended) A method in accordance with claim 1, wherein each se para t e known (different 
nucleic acid is in a] region of the support has an area of less than abum 1 enr . 

(Amended) A method in accordance with claim h wherein each separa ta, known (different 
nucleic acid is in a] region of the support lias an area of less than about 1 mm 3 . 
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